Deformable mirrors show large potential for the dynamic beam shaping in high power laser applications. A model which is based on influence functions is used to systematically investigate the beam shaping capabilities of several deformable mirrors based on the underlying technology and the number of actuators.
Introduction
Modern laser-based surface treatment processes take full advantage of application-specific intensity distributions to tailor the temperature profile to the process requirements and to increase the processing speed [1] . But in particular the processing of 3D-surfaces requires an adaptation of these distributions with sufficient temporal and spatial dynamics. That is to say that the distributions must be changed fast enough to keep up with the feed speed of the process. Likewise, the possible changes must be large and precise enough to compensate for the distortions introduced by the scanner and the topography of the work piece [2] . Furthermore, high-power applications like laser polishing and thin-film processing require power handling capabilities 500 W. Deformable mirrors (DMs) were initially developed to minimize dynamic aberrations in optical systems especially for earth-bound telescopes. The possibility to coat DMs with highly reflective coatings, switching times < 5 ms and decreasing production costs raised the importance of DMs for laser-based material processing. [3] This work extends on the results shown in [2, 4] , where a measurement-based model of a 37-actuator DM was integrated into a commercial optics design software to find the best mirror control signals to produce a predefined intensity distribution. Together with the adaptive optics manufacturer Flexible Optical B.V. a theory-based model for several DMs was implemented. Based on a beammapping algorithm the ability of the DMs to shape extended flat-top intensities is systematically investigated and the results are discussed.
Investigated types of deformable mirrors
In this work, two different types of DMs are considered: Micromachined Membrane Deformable Mirrors (MMDM) and Piezoelectric Deformable Mirrors (PDM). MMDMs consist of a thin (~1 µm) coated membrane mounted over an array of electrodes. Any potential applied between the membrane and any number of electrodes leads to an electrostatic attraction between membrane and electrodes and the deformation of the former. Note that the membrane can only be pulled towards the electrodes producing concave mirror shapes. A PDM consists of a solid plate bonded onto an array of piezoelectric actuators. A deformation of the actuators via the inverse piezoelectric effect leads to a global deformation of the plate. 
